Objectives: This study reports on the development and evaluation of a model for the application of the studentcentered teaching methods to develop core competencies suitable for future society.
INTRODUCTION
The 4th industrial revolution is expected to bring a fundamental change to daily human life. Under these circumstances, critical thinking, creativity and problemsolving skills, communication and collaboration skills are seen as core competencies for students who will be the mainstay of future societal needs. Education is required above all to foster the core competencies that future society demands, Education tailored to the diverse characteristics and needs of learners is mandatory for higher education students to properly respond to and pave the way for themselves and others within society. Therefore revision of curricula centered on the introduction of learner-centered teaching methods is imperative. Changes geared toward offering a wide variety of learner-centered activities to nurture the future graduate can create new value in future society in response to the changing needs of the 21st century (Jin, et. al., 2016) .
In order for college students to develop the core competencies necessary for future society, the kind of instruction that can stimulate them to take initiative, become divergent in their thinking and feel free to ask questions is required.
Lately, a lot of alternative teaching methods have been introduced in South Korea; these take center stage as learner-centered initiatives and have proven effective. Good examples are flipped learning and problem-based learning (PBL). Flipped learning draws lots of attention not only in elementary and secondary schools but from universities. It has rapidly spreads within our country's education sector.
In flipped learning, short video clips of classes are provided so that students can see them in advance of class attendance, and then they can engage more actively in various tasks in class. The benefits of flipped learning are that makes it possible for students to prepare for their lessons in advance and enrich their more applied learning during class. In addition, more individualized learning can be provided for students.
PBL is a teaching strategy to that encourages acquisition of knowledge through problem-solving, that is having students find significant solutions on their own. They are given unstructured problematic scenarios about a particular phenomenon that occurs in the real world. This is a way that learning that takes place through a series of processes aimed at solving the given problem through both individual and cooperative learning (Jo, et. al., 2003; Barrows, 1992) . What matters in PBL is the process of dealing with the stimulus for thinking about the problem, not just finding the solution itself. Students are able to take advantage of their own ways of accessing empirical knowledge to learn about the whole process of problem solving -to approach the problem openly, secure the necessary materials, compare opinions from different people, consider alternative, assert one's own tentative conclusion and be persuasive in their respective arguments.
The purpose of this study was to redesign flipped learning and PBL into a systematic model for teaching and learning, to develop student-participatory instructional activities and to examine the applicability and effectiveness of the activities in actual classrooms. Two research questions were posed:
1. What learning effects do instructions based on flipped learning and PBL have on self-directed learning capabilities, learning flow, problem-solving skills and self-efficacy? 2. What are the learning experiences of students who receive this alternative set of instructions?
METHOD

The Subjects and Procedures
The subjects in this study were 40 early childhood education students who took a "curriculum" course, one of the courses for the teaching profession within a three-year college program in Jeollanam-do.
To develop a model for teaching and learning based on flipped learning and PBL, the ADDIE model, a systematized instructional design model that is in wide use for instructional design, was used. In the first stage of analysis, the learners' profiles were appraised. A survey was conducted on the preservice early childhood teachers who were the subjects in this study to find out their awareness of theoretical instructions for the teaching profession and their satisfaction level before and after taking classes in this study. In this design stage,, a model for teaching and learning combined flipped learning and PBL. Numerous teaching materials and evaluation tools were developed. At implementation, the model for teaching and learning and the teaching materials that were developed were utilized. In 
Method and Instrumentation
To design an instructional model, the awareness of Concerning problem-solving skills, eight items of Version B of PSI(Problem Solving Inventory) were used. These measured cognitive ability, that is one's own problemsolving behaviors or attitudes, confidence about one's own problem-solving skills. Finally, eight items of Park' s (2010) inventory were utilized to assess self-efficacy. These items covered learning confidence and academic perseverance.
The 40 students were divided into a control group of 22 and an experimental group of 18, and both groups were tested twice, once each before and after the experiment. The reliability of the instruments used in this study is as follows:
Stage
What to Do
Design and Operation
▪ Designanddevelopaflippedlearning-andPBLbasedmodelforteachingandlearningonthebasis oftheADDIEmodel. ▪ Applyittoatheoreticalcourse(curriculum)forthe teachingprofessioninthedepartmentofearly childhoodeducation(40studentsintwoclasses).
Analysis of effects
▪Analyzetheeffectsofthemodel. ▪ Exploretheapplicabilityofthemodelandgivesome suggestions. to analyze intergroup differences in average scores to see if there were any differences between the two groups after the application of the model. Third, four volunteer students were interviewed to confirm their learning experiences.
The interviews were recorded with their consent, and the transcribed data were analyzed. Colaizzi' s (1978) data analysis method was used: Significant statements, sentences or phrases were coded as emergent themes. The data collected from the four inventories within the pretest and posttest were analyzed by SPSS 20 and the transcribed interview data were analyzed by NVivo 11.
THE DESIGN AND OPERATION OF THE MODEL FOR TEACHING AND LEARNING BASED ON FLIPPED LEARNING AND PBL
The Stage of Analysis
The early childhood education students participated in an on-line survey. They were asked to give one or more answers to the question "What's most difficult or hard to learn or do in theoretical instructions for the teaching profession?", Theories and pedagogy terms were most widely pointed out: n=31 cases(43.66%); the contents of instructions or textbooks n=15 cases(21.13%); task preparations, n=10 cases(14.08%): ways of proceeding with instructions, n=7 cases(9.86%). This finding implies that students found theoretical courses for the teaching profession more difficult than practical major courses in early childhood education. In terms of learning readiness, the largest group that n=23(57.5%) tended to take classes without reading textbooks. This suggests that they weren't basically ready to assume responsibility for classes. Around class participation, more than half n=22(55%) were inclined to be passive, and n=13(32.5%) were more active. In general, the students participated in theoretical classwork in a passive way, indicating that change in teaching methods is required to boost class participation.
The Design Stage
As instructional design is a vital process to determine whether the educational objectives are achieved or not, a systematic approach should be taken to make every factor of the whole instruction work in a mutually organic manner. As for the basic model for the combination of flipped learning and PBL-based models for teaching and learning, theoretical instructions that applied this model were conducted four times a week, two hours each, as part of the curriculum for the teaching profession in the second semester of the second year in 2017. The period from the third to the 10th week (eight weeks) was divided into four rounds of two weeks each (four hours). In each of the rounds, flipped learning was applied in the introductory stage, and PBL was applied in the development and wrapping-up stages.
In the pre-instructional stage, the teacher did research on the textbook to set up each session's objectives and formulate a teaching strategy. Flipped learning video clips, individual ping-pong quizzes, online team quizzes and team-based problem-solving tasks were prepared, and the prepared flipped learning video clips were uploaded onto an online cafe so that the students could take classes after seeing the video clips.
The instructional stage consisted of the following: ①
The teacher had the students answer the quizzes using their smartphones after starting a class. PPT was used for quizzes, and the teacher could immediately check answers on the smartphone. ② The online team quizzes were posted on the Kakao talk chat room for the class so that every team member could join forces to solve the problems.
A timer was put up on the screen to help the students solve problems within the time appointed. ③ A core lecture and an advanced lecture were given about the key points from the textbook. ④ Problem-solving tasks were assigned to each team in the final step of the first week, and the teams were given time to check the problems and solve them by dividing their roles. ⑤ In the first session of the second week of each round, each team engaged in problem solving. Every team member did cooperative learning by respectively serving as a chairperson, a recorder, a presenter and a person who did further research. The teacher assisted the teams while they solved the given tasks. After every team finished the tasks, they gave a presentation on how they solved the problems, and then had a Q&A session.
After all the teams gave a presentation, the teacher gave a comment on their presentations.
The Development Stage
A flipped learning video clip should be relatively short, about 15 minutes long. An application "Explain 
RESULTS
Homogeneity Test Results
To confirm the learning effects of the teaching-learning model based on flipped learning and PBL, a homogeneity test was carried out to see whether the control group and the experimental group were equivalent or not. Levene's homogeneity of variance test was used, and the results are shown in Table 2 . There were equal variances between the two groups in the pretest and posttest results of all the four variables that were self-directed learning capabilities, learning flow, problem-solving skills and self-efficacy. 
Learning Effects
To determine whether the model based on flipped learning and PBL made any differences to learning effects, paired-samples t-test was conducted to find out how much improvements the control group and the experimental group showed in self-directed learning capabilities, learning flow, problem-solving skills and self-efficacy. The results are shown in Table 3 .
Both of the control group and the experimental group showed statistically significant improvements in most of the four variables. The control group showed a significant rise of scores in every variable except self-efficacy(t=1.93), and the experimental group showed a significant rise in scores in every learning effect variable that was self-directed learning capabilities, learning flow, problem-solving skills and self-efficacy. Moreover, the experimental group showed better improvements than the control group when the pretest and posttest results were both analyzed. 
Intergroup Differences in the Learning Effects
There were differences between the control and experimental groups in average scores in SDL capabilities, and there were significant intergroup differences both on the pretest(t=2.47*) and the posttest (t=3.90***). Concerning the level of the intergroup differences, the disparity on the post-test (a score of 0.47) was larger than that on the pre-test (a score of 0.37). In the case of learning flow, no statistically significant differences were found either on pretest or posttest, but the intergroup disparity on the posttest was greater. In problem-solving skills, there was no statistically significant intergroup difference on the pre-test (t=1.55), but a statistically significant intergroup difference was found on the post-test (t=2.21*). In the case of selfefficacy, there were statistically significant differences both on the pretest (t=2.07*) and the post-test (t=2.37*). Also, the differences of scores between the control group and the experimental group were larger for the post-test. 
The results of the Interviews
As a result of analyzing the transcribed interview data of the four students, the model based on flipped learning and PBL could be said to have produced the following learning effects:
Learning Interest
▪ Icouldunderstandwellandgotinterestedwhilelisteningto theflippedlearningvideoclips.
▪ My understanding improved while repeatedly seeing the flipped learning video clips, reading the textbook and solvingthequizzesandtheproblem-solvingtasks,anditwas interestingtodothem.
"I became interested in the courses for the teaching profession thanks to the flipped learning videos and the instructions that used various methods. I found it interesting to solve the quizzes and perform the tasks with my team members, and the activities seemed to make the instructions for the teaching profession more accessible"
(2-B-1).
"I took pleasure in the instructions during this semester.
In the past, I just wrote what the professor explained, and it was interesting this time to talk to other students and give presentations in group" (2-D-1).
Class Participation
▪ The team-based problem-solving tasks boosted my class participation.
▪ It was possible to take part in the instructions actively as I figuredoutanoverviewofthem.
▪ The instructions were not led by the professor only. Instead, everystudentplayedaroleintheinstructions.
"I didn't feel any more that the team-based problem solving tasks were difficult to do because I took the classes after seeing the video clips. Rather, I was motivated to perform the tasks more actively. It seemed that I took the classes more actively as the team activities allowed me to feel free to talk to my friends in class" (2-B-2).
"I felt the way of teaching was fresh, and it gave an opportunity for me to listen more carefully. I think my class participation was boosted while our team members talked about each other's ideas and solved the problems together"
(2-C-2).
▪ Theywerethemostsatisfactoryinstructions. ▪Theinstructionshelpedmetolearnonmyown.
▪ It was possible to broaden my horizon by actively attending everyinstruction.
"I used to forget everything I'd learned in other classes after taking tests, but these instructions were fruitful. I can still talk about what I had learned" (2-B-3).
"It was good to engage in activities in a liberal atmosphere.
I was quite satisfied because I could participate in the instructions with my friends instead of merely listening"
(2-D-3).
▪Theeducationalmethodwasintriguing.
▪ Learner-centerededucationwasconductedthankstovarious teachingmedia.
"I'd never experienced this kind of instructions, and it was difficult to take these classes at first as I failed to fit in with them. But I found it interesting to keep taking the classes, and it was a good time to feel and learn a lot" (2-C-4). 
DISCUSSION AND CONCLUSIONS
This study was implemented to confirm what learning effects a teaching-learning model based on flipped learning and PBL produced after it was applied to a theoretical course for the teaching profession. First, an empirical analysis was carried out to determine whether there were any positive changes in the SDL capabilities, learning flow, problem-solving skills and self-efficacy of the students after the model was applied in class. Second, the students for whom the model was applied were interviewed to make a qualitative analysis of their learning experiences. The findings of the study were as follows:
First, the students were divided into a control group and an experimental group to see whether there were any differences in learning effects according to the use of the model based on flipped learning and PBL. As a result, there were significant intergroup differences in self-directed learning capabilities scores both on the pretest and posttest, and the experimental group made a better progress. In the case of learning flow and problem-solving skills, no statistically significant intergroup differences were found either on the pretest or on the posttest, but the experimental group showed a better improvement. In terms of selfefficacy, there were significant intergroup differences both on the pretest and the posttest, and the experimental group showed a better improvement. The experimental group showed more improvements in all the learning effect variables that were investigated in this study, which implies that the teaching-learning model based on flipped learning and PBL produced positive learning effects. The findings of the study lend credibility to the findings of earlier studies that instructions to which teaching-learning models based on flipped learning and PBL were applied had effects on the SDL capabilities, learning flow, problem-solving skills and self-efficacy of the students (Son, Ha, 2008; Woo, Kim, 2014; Joo, 2014; Cha, 2011; Csikszentmihalyi, 1996; Kasworm, 1983) . All the findings of the study illustrated that the teaching-learning model based on flipped learning
and PBL is a model of instruction to improve the SDL capabilities, learning flow, problem-solving skills and selfefficacy of students. It suggests that the model could exert a positive influence on the learning effects of preservice early childhood teachers.
Second, when the interview data of the students who took the classes were analyzed, they responded that their learning interest, class participation and class satisfaction became larger than in previous classes for the teaching profession. Moreover, they were more satisfied with the model for teaching and learning than with existing teachercentered teaching methods, and they also expressed a lot of satisfaction with the utilization of diverse instructional media. The findings of the study lend credibility to the findings of earlier studies that various learning experiences affected learning (Koo, Seo, 2014; Choi, 2007) . In conclusion, it could be interpreted that the characteristics of the instructions, on which the teaching-learning model based on flipped learning and PBL was applied, enabled the students to study in a self-directed way and increased their class satisfaction and interest.
Given the findings of the study, there are some Although the teaching-learning model based on flipped learning and PBL, which was developed and applied in this study, proved to produce positive effects such as increasing the overall class satisfaction of the students, there is some room for improvement, and sustained efforts are necessary to do so. To be specific, more dynamic interactions should be stimulated in class, and plenty of feedback should be provided about the results of learning activities. The findings of the study might not be generalizable because a limited number of students were investigated given the conditions of the department. In future, what effects it produces should be tested after more students take classes in which this model is applied.
